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(57) Abstract: 

PURPOSE: To easily reduce electric power consumption 
without deteriorating the characteristics of the liquid 
crystal display element by providing the power source of 
the driving circuit of the liquid crystal display 
element with plural pieces of bidirectional transfer 
gates and adding a function to stop the clock signal of 
the liquid crystal display element 

CONSTITUTION: Both bidirectional transfer gate circuits 
20, 21 conduct and a clock &phiv;LCD for a liquid 
crystal operates when the standby signal generated in 
the internal circuit of an integrated circuit device or 
inputted from an external terminal is a VSS level. The 
liquid crystal display element makes an ordinary 
operation of non-lighting when segment data is the VSS 
level and of lighting at a VDD level. The liquid crystal 
driving clock &phiv;LCD stops and both the bidirectional 
transfer gate circuits 20, 21 become non-conducting when 
the standby signal attains the VDD level and, therefore, 
the power source for driving the liquid crystal is not 
supplied and the output attains a high impedance state. 
The standby function is easily realized in this way 
without deteriorating the characteristics of the liquid 



crystal display element 
consumption is reduced. 



and th e electric power 
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Japanese Publication of Unexamined Patent Application 
No. 210492/1990 (Tokukaihei 2-210492) 

A. Relevance of the Above- Identified Document 

This document has relevance to claims 27, 34 to 
37. and 51 to 5 8 of the present application. 

B . Translation of the Relevant Passages of the 
Document 

[CLAIMS] 

(1) A liquid crystal display driving device, 
characterized in that: 

a logical OR circuit to which an input signal and 
a standby signal are input is connected to a frequency 
dividing circuit; 

outputs from said frequency dividing circuit are 
connected to i) a gate .of the first output driving 
circuit of a so-called common electrode driving signal 
wherein a drain of a P-channel MOS transistor and a 
drain of an N-channel MOS transistor are connected, 
and the gate is used in common , and ii) an input 
terminal, separately provided from the input terminal 
for data input, of a negative circuit (EX-NOR) of 
exclusive logical OR having an output terminal 



connected to a common gate of the second output 
driving circuit having the same structure as said 
first driving circuit; and 

a power source terminal and a source of the P- 
channel MOS transistors of the first and second output 
driving circuits, and" a ground terminal and N-channel 
MOS transistors of the first and second output driving 
circuits are connected via transfer gates 
respectively, whereby the transfer gates are switched 
ON/OFF based on the standby signal. 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

It is an object of the present invention to 
provide a liquid crystal driving device which realizes 
a reduced power consumption with ease without 
deteriorating the characteristics of the liquid 
crystal display element. - 

[MEANS TO SOLVE THE PROBLEM] 

In order to achieve the above object, the liquid 
crystal display driving device of the present 
invention is arranged such that a power source for use 
in driving the liquid crystal display element is 
provided with' a plurality of bi-directional transfer 



gates, and has a function of stopping a clock signal 
of the liquid crystal display element. 

[FUNCTION] 

According to the present invention, the bi- 
directional transfer gate circuit is connected to a 
power source for use in driving the liquid crystal 
display element, and the bi-directional transfer gate 
circuit is set non-conductive by a standby control 
signal within the device. As a result, outputs from 
all the output terminals for use in driving the liquid 
crystal display element are set" to high impedance 
state, and it is therefore possible to stop driving 
clock signals of the liquid crystal display element 
without deteriorating the characteristics of the 
liquid, crystal display element, thereby realizing a 
reduction in power consumption with ease. 

Next, an operation of the present embodiment will 
be explained. In Figure 1, when a standby signal as 
generated from an internal circuit of the integrated 
circuit device or a standby signal as externally input 
is in the V £S level, both the bi-directional transfer, 
gate circuits 20 and 21 conduct, and thus a clock <f> hCD 
for liquid crystal is activated. As illustrated in 



Figure 2, when the segment data D is in the V ss level, 
the liquid crystal display element is in the non- 
lightening state, while in the V DD level, a normal 
operation of lightening is performed. Next, when the 
standby signal is set in the V DD level, a clock <£ LCD for 
use in driving liquid crystal is stopped by an OR 
circuit 11 provided in the source for generating a 
clock for use in driving liquid crystal, and the bi- 
directional transfer gate circuits 20 and 21 become 
non-conductive. Therefore, the power is not supplied 
from the power source V Dr)(LCD}/ V SS(LCD) for use in driving 
liquid crystal, and the outputs become in high 
impedance state . 

In the present embodiment, as a driving system 
for driving the liquid crystal display element, a 
static system has been adopted. However, it is 
needless to mention that the driving system of the 
present invention is not limited to the static system, 
and a dynamic driving system having a larger number of 
power sources for liquid crystal may be adopted. 

The bi-directional transfer gate circuit may be 
arranged such that one P- channel MOS transistor and 
one N-channel MOS transistor are connected in 
parallel. Here, it is needless to mention that the 
mechanism for stopping a source of a clock for use in 
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driving liquid crystal is also applicable to a self- 
oscillation circuit such as crystal oscillation 
circuit, etc. 
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